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(54) Electrical connector for an electronic memory card or smart card 



(57) The invention provides an electrical connector 
(50s) for a smart card (Cs), of the type comprising a sup- 
port (52s) made of insulating material which defines a 
housing (58s) accommodating a front portion of a card 
(Cs) which is inserted longitudinally (I) from the front for- 
wards into the housing (58s) and which, on its lower 
face, includes conducting pads which are arranged near 
the front transverse edge (66s) of the card and which 
engage with the contact ends (1 02s, 1 02's) of electrical- 



contact elements (1 00s, 1 0O's) arranged in the bottoms 
of the housing when the card is in its contact position, 
characterized in that the electrical-contact elements 
have free connection ends (104s, 104's) which alt ex- 
tend longitudinally beyond the front transverse face 
(84s) of the support (52s), and In that the main portion 
of the body of the card (Cs) extends rearwards, in a can- 
tilevered fashion, beyond the rear transverse face of the 
support (52s). 
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Description 

[0001] The present invention relates to an electrical 
connector for a contact-type smart card of rectangular 
general shape. 

[0002] The invention relates more particularly to a 
connector of the type comprising a support made of in- 
sulating material which defines a housing open in its up- 
per face, this housing being bounded laterally by ^^/o 
parallel longitudinal edges and transversely by at least 
one front bottom edge and accommodating a front por- 
tion of a card which is inserted into the housing in a lon- 
gitudinal direction parallel to its plane and which, on its 
lower main face, includes conducting contact pads 
which are arranged near the front transverse edge of 
the card and which engage with the contact ends of elec- 
trical-contact elements arranged in the bottom of the 
housing of the support when the card is in its contact 
position in which its front transverse edge butts against 
the front transverse bottom edge of the housing, and of 
the type in which the electrical-contact elements are car- 
ried by the support. 

[0003] Such an example of an electrical connector, 
sold by the company ITT, is described and illustrated in 
the French Patent Application FR-A-2.742,561 . 
[0004] That document provides a connector for con- 
necting a standardized card of the MICROSIM type 
which is a small card. Thus, the greater longitudinal part 
forming the front portion of the card is accommodated 
in the housing of the connector support, that is to say 
the lower face of the card extends virtually over the en- 
tire area opposite the bottom of the housing fonned in 
the insulating support, only a small rear longitudinal por- 
tion of the card projecting out of the housing, especially 
in order to be able to make it easier to grip it. 
[0005] Moreover, the connection ends of the contact 
elements extend in groups longitudinally to the front and 
respectively to the rear of the insulating support, and 
beyond the front and rear transverse faces of the latter, 
In order to engage with conducting tracks of a printed- 
circuit board which accommodates the connector. 
[0006] Finally, that document also proposes the ar- 
rangement of a metal cover which is mounted so as to 
slide on the support and which holds the card in the 
housing of the insulating support by virtue of its main 
upperplate-shaped part which extends above the upper 
face of the card when the latter is in place in the housing. 
[0007] The invention aims more particu larly to provide 
a connector suitable forconnecting another type of card, 
also standardized, which especially makes it possible to 
store a large amount of data in order thus to constitute 
a removable data medium which is generally of small 
size but of high storage capacity. Several embodiments 
of such a type of memory card, also called a "flash" card, 
the dimensions of which are becoming smaller and the 
storage capacity of which is becoming greater, are 
known. 

[0008] This is especially the case with the so-calied 
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"MMC" (MultiMediaCard) card sold by the company 
SANDISK, the dimensions of whose body containing the 
integrated circuits and the positioning of its conducting 
contact pads are specifically defined by its manufacturer 

5 and by an association of users so as to have a stand- 
ardized-type definition of such a card. This definition 
forms the subject, for example, of the publication Multi- 
MediaCard System Specification Version 1.4 Official 
Release @ February 1998 MMCA. 

10 [0009] This type of MMC card is generally similar in 
its shape and in its proportions to a MICROSIM card, 
especially in that it includes polarizing means for cor- 
rectly and unambiguously positioning it in a connector 
and/or in a read/write device, which consist of a cut cor- 

15 ner formed at one of the corners .of the card, which is 
generally rectangular in shape. 

[0010] On the other hand, the contact pads on the 
MMC card consist of a series of adjacent conducting 
pads which are aligned transversely along the short 

20 front end transverse edge of the MMC card in which the 
polarizing cut corner is also formed. 
[0011] However, the overall dimensions of the MMC 
card, or of other cards of the same type, are larger than 
those of a MICROSIM card and the design of a connec- 
ts tor proposed in the above-mentioned French Patent Ap- 
plication is not perfectly suitable for this type of card in- 
sofar as it results in a very large overall size of the con- 
nector, this being a significant drawback insofar as the 
surface area occupied by the insulating support of the 

30 connector on the upper face of a printed-circuit board 
on which it is mounted is large, this surface area then 
being, of course, no longer available for mounting other 
electronic components on the printed-circuit board, 
[001 2] The invention therefore aims to provide a novel 

35 design of electrical connector of the above-mentioned 
type which is suitable for connecting a smart card, es- 
pecially a card of MMC type, and which remedies the 
above-mentioned drawbacks, especially those relating 
to the size of the connector. 

40 [001 3] To this end, the invention provides a connector 
characterized in that the electrical-contact elements 
have free connection ends which all extend longitudinal- 
ly beyond the front transverse face of the insulating sup- 
port, and in that the main portion of the body of the card 

45 extends rearwards, in a cantilevered fashion, beyond 
the rear transverse face of the support. 
[0014] Thus, the overall dimensions of the connector 
are reduced and the surface area of the printed-circuit 
board which extends-beaeath the main portion of the 

50 body of the card arranged so as to be cantilevered from 
the connector may carry other electronic components. 
[0015] According to other characteristics of the 
invention : 

55 - the contact blades extend longitudinally for\/ards in 
the insulating support, from their free contact ends 
longitudinally forwards in the direction of the front 
transverse wall of the insulating support, and are 
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then bent so as to form vertical sections in order for 
their free connection ends to lie in a sanne plane ; 
the length of the front portion of the card acconnnno- 
dated in the housing bounded longitudinally by the 
said front transverse bottom edge and by the said 5 
rear transverse face of the support is less than the 
transverse width of the card ; 
the length of the front portion of the card accommo- 
dated in the housing bounded longitudinally by the 
said front transverse bottom edge and by the said io 
rear transverse face of the support is equal to ap- 
proximately one third of the length of the card ; 
the insulating support is extended longitudinally 
rearwards, beyond the said rear transverse face, by 
two opposed lateral extensions in which the rear ?5 
parts of the parallel longitudinal edges of the hous- 
ing are formed for guiding the card laterally ; 
all the conducting pads on the card are aligned 
transversely, especially along the front end trans- 
verse edge of the card and the contact ends are 20 
aligned transversely apart from at least one of these 
ends which is offset longitudinally rearwards so 
that, when the card is inserted longitudinally from 
the rear to the front into its housing, the correspond- 
ing conducting pad on the card comes into contact 25 
with this offset contact end before the other con- 
ducting pads on the card each come into contact 
with one of the transversely aligned contact ends ; 
it includes a metal cover for holding the card in the 
housing which extends above the upper face of the 30 
card and which is bounded longitudinally by two 
transverse edges, namely a front transverse edge 
and a rear transverse edge, located longitudinally 
approximately in line with the said front transverse 
bottom edge of the housing and in line with the said 35 
rear transverse face of the Insulating support, re- 
spectively, and the cover has tabs for fixing it, by 
soldering, to the upper face of a board which carries 
the connector, especially on conducting tracks con- 
nected to the earth plane of a printed-circuit board ; 
the cover is made in the form of an upper plate 
which extends above the upper face of the card and 
the parallel lateral edges of which are extended by 
two flanges bent over downwards for mounting the 
cover on the insulating support ; 45 
the two mounting flanges form slideways allowing 
the cover to be mounted on the insulating support 
by sliding in the longitudinal direction ; 
the metal cover includes integrally fomned retracta- 
ble means for providing longitudinal retention of the so 
card in its housing, against the elastic return force 
which is applied to it by a spring for automatically 
ejecting the card, which means engage with at least 
one portion of the rear transverse edge of the card ; 
one of the said lateral extensions extends approxi- 55 
mately the entire length of a first lateral edge of the 
card, the said retention means engage with that part 
of the rear transverse edge of the card which is ad- 



jacent to the said first lateral edge and the ejection 
spring engages with a portion of the front transverse 
edge of the card adjacent to the second lateral edge 
of the card ; 

the automatic ejection spring is made in the form of 
a metal blade produced integrally with the metal 
cover ; 

the front transverse edge of the card has a corner 
cut at approximately 45° and intended to engage 
with a corresponding surface inclined at 45° formed 
at one of the ends of the front transverse bottom 
edge of the housing in order to fomi polarizing 
means defining a correct position for the card in the 
housing of the connector ; 

the connector includes a switch for detecting the 
presence of the card in the contact position in the 
housing ; 

the switch is carried by the Insulating support and 
includes an actuator for tripping it, with which a por- 
tion of the front transverse edge of the card 
engages ; 

the actuator is placed close to the said inclined sur- 
face and in that the said portion of the front trans- 
verse edge of the card consists of the cut corner of 
the card ; 

the switch is of the type normally closed in the ab- 
sence of a card and comprises an elastically de- 
formable switch blade which is integrally produced 
with the metal cover and which extends vertically 
and longitudinally from the upper plate of the latter 
into the housing with its free end which, in the ab- 
sence of a card, is in elastic bearing contact against 
a contact end of one of the contact elements of the 
connector in order to establish a switching circuit 
between the free connection end of this contact el- 
ement and an electrical earth plane to which the 
metal cover is connected ; 

a switch tab of the cover extends horizontally below 
the lower face of the insulating support opposite the 
free contact end part of a contact element which is 
extended vertically downwards by a switch blade, 
especially in the form of a loop, in order to form a 
nonnally-open switching circuit which is closed up- 
on insertion of the card which causes the contact 
end to bend elastically downwards in order to bring 
the loop into contact with a facing portion of the said 
switch tab of the cover ; 

[001 6] Other charactedstics and advantages of the in- 
vention will appear upon reading the detailed descrip- 
tion which follows, for the comprehension of which ref- 
erence will be made to the appended drawings in which : 

Figure 1 is a top and three-quarter rear perspective 
view which illustrates an example of a connector, 
shown in the position mounted on a printed-circuit 
board and in association with an MMC-type card in 
the approach position for the purpose of inserting it 
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into the connector ; 
Figure 2 is a top view of the connector in Figure 1 , 
in which the card is illustrated In the inserted con- 
nection position in the connector ; 
Figure 3 Is a top view similar to that In Figure 2, in 5 
which the connector is illustrated without a card ; 
Figure 4 is a longitudinal sectional view on the line 
4-4 in Figure 3 ; 

Figure 5 is a side view In the direction of the arrow 
F5 In Figure 3 ; io 
Figure 6 is a longitudinal end view in the direction 
of the arrow F6 in Figure 3, with a detailed part il- 
lustrated In cross section on the line 6-6 in Figure 4 ; 
Figure 7 is a perspective view on a larger scale of 
the connector illustrated in Figure 1 , including mod- is 
Ifications making it easier to fit its metal cover ; 
Figure 8 is a top view which illustrates only the metal 
cover of the connector ; 

Figure 9 is a bottom view of the cover of the 
connector ; 20 
Figure 1 0 is an end view In the direction of the arrow 
F10 in Figure 8 ; 

Figure 11 is a top and three-quarter rear perspective 
view which illustrates a first variant of a connector, 
comprising retractable means for retaining the card 25 
In the connection position in the connector opposing 
an ejection force applied to the card by an ejection 
spring, the card being shown in Figure 11 in this po- 
sition in its housing in the connector ; 
Figure 12 Is a view similar to that in Figure 11, in 30 
which the card is illustrated In a position In which it 
is partially ejected from the connector ; 
Figure 13 is a view similar to that in Figure 12, which 
shows the connector without a card ; 
Figure 1 4 is a view similar to that in Figure 1 3, which 
shows the connector without its metal cover ; 
Figure 15 is a top and three-quarter rear perspec- 
tive view which illustrates a variant of the connector 
Illustrated In Figure 12 which differs from it due to 
the design of the spring for automatically ejecting '^o 
the card ; 

Figures 1 6 and 1 7 are views similar to those in Fig- 
ures 3 and 6, which illustrate another variant of a 
connector with regard to a first embodiment of a 
switch for detecting the presence of a card in the 
contact position ; 

Figures 18 to 20 are views similar to those in Fig- 
ures 3, 4 and 6, which illustrate another variant of 
a connector, comprising another embodiment of a 
switch for detecting the presence of a card in the so 
contact position ; 

Figures 21 and 22 are views similar to those in Fig- 
ures 1 8 and 20, which also illustrate another variant 
of a connector comprising another embodiment of 
a switch for detecting the presence of a card in the ss 
contact position ; 

Figures 23A, 23B and 23C are three similar views, 
In longitudinal section on the line 23-23 in Figure 
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21 , which illustrate three successive longitudinal In- 
sertion positions of the card in its housing ; 
Figure 24 Is a view on a larger scale of the detail 
D24 in Figure 21 , with partial cut-away of the corre- 
sponding portion of the cover of the connector ; 
Figure 25 is a top and three-quarter front perspec- 
tive view which illustrates a double connector in- 
cluding an upper connector made according to the 
teachings of the invention with its two cards, namely 
the lower and upper cards, in the contact position, 
the double connector being shown mounted on the 
upper face of a printed-circuit board ; 
Figure 26 Is a view similar to that in Figure 25, In 
which the double connector is Illustrated In its metal 
cover ; 

Figure 27 is a view similar to that In Figure 26, In 
which the double connector is illustrated without an 
upper card; 

Figure 28 is a view similar to that in Figure 27, in 
which the double connector is illustrated without a 
lower card ; 

Figure 29 is a top and three-quarter front perspec- 
tive view of the double connector shown in Figure 
28 ; 

Figures 30 to 33 are views similar to those in Fig- 
ures 3 to 6, which relate to the double connector 
illustrated in Figure 25 but shown without any card ; 
Figure 34 is a top and three-quarter rear perspec- 
tive view which shows the lower connector of the 
double connector in Figure 25 ; 
Figure 35 Is a top and three-quarter rear perspec- 
tive view which shows the upper connector of the 
double connector in Figure 25 ; 
Figure 36 Is a three-quarter front perspective view 
of the upper connector In Figure 35 ; 
Figure 37 is a bottom and three-quarter-rear per-- 
spective view of the upper connector in Figure 35 ; 
Figure 38 is a top and three-quarter-rear perspec- 
tive view of the cover of the double connector In Fig- 
ure 25 ; 

Figure 39 is a top and three-quarter rear perspec- 
tive view which illustrates a double connector of the 
type illustrated In Figure 25, but having a modified 
cover Incorporating a switch blade for detecting the 
presence of the upper card ; 
Figure 40 is a bottom and three-quarter rear per- 
spective view illustrating the cover of the double 
connector illustrated in Figure 25 and showing a 
modification of itsJowerpart in order to fonn a switch 
for detecting the presence of the lower card in the 
connector ; and 

Figure 41 is a diagrammatic representation of the 
lower face of an MMC-type card. 

[0017] In the description which follows, identical, sim- 
ilar or analogous components will be denoted by the 
same reference numbers. 

[0018] Figure 1 shows an electrical connector 50, 
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which connector is illustrated in the position mounted in 
and fixed to the upper face 52 of a board P which carries 
the connector 50 and which is, for example, a printed- 
circuit board whose upper face 52 has conducting 
tracks, not shown in detail in the figures. 
[001 9] The connector 50 essentially consists of a gen- 
erally plate-shaped Insulating support 52 made of plas- 
tic and of a metal cover or lid 54 which especially ex- 
tends above the plane and horizontal upper face 56 of 
the insulating support 52 in which is formed a card hous- 
ing 58 which is open vertically upwards opposite the up- 
per plate-shaped main part 60 of the cover 54. 
[0020] The housing 58 is bounded vertically down- 
wards by a horizontal lower bottom wall 62 and it is open 
longitudinally reanwards in order to present a slot for the 
longitudinal Insertion of the front portion of an electronic- 
memory card C which, for example, is an MMC-type 
card. 

[0021 ] The card C, of known design, has a rectangular 
general shape bounded longitudinally by a front end 
transverse edge 66, by a rear end transverse edge 68 
and by two parallel and opposed lateral edges 70 and 
72. 

[0022] The front corner corresponding to the intersec- 
tion of the edges 66 and 70 is a standardized 45° cut 
corner 64 for polarizing the position and orientation of 
the card C. 

[0023] Moreover, the card C has a horizontal free up- 
per face 74 and an opposed and parallel lower face 76 
which is oriented downwards in the direction of the print- 
ed-circuit board and which has (see Figure 41), near its 
front end transverse edge 66, a series of seven conduct- 
ing contact pads 77 and 77' which are all aligned trans- 
versely and which are adjacent to the front end trans- 
verse edge 66. According to one aspect of the connec- 
tor, the contact pads 77 and 77' are oriented downwards 
in the direction of the printed-circuit board P. 
[0024] The card C is thus able to be inserted, in the 
direction I indicated in Figure 1 , from the rear to the front 
into the housing 58 until its front transverse edge 66 
butts against a front transverse bottom edge 78 by which 
the housing 58 is bounded at the front. 
[0025] The opposed lateral edges 70 and 72 of the 
card C are slidingly guided in the housing 58 by parallel 
and opposed longitudinal edges 80 and 82 respectively 
(see Figure 14) by which the housing 58 is bounded 
transversely. 

[0026] As may be seen in the figures, the housing 58 
proper, in which the front portion of the card C is accom- 
modated, is bounded transversely at the front by the 
front transverse bottom edge 78 and transversely at the 
rear by a rear end transverse face 84 of the insulating 
support 52. 

[0027] Moreover, the insulating support 52 is bounded 
transversely at the front by a front transverse face 86. 
[0028] In order to improve the lateral sliding guidance 
of the card C as it is being inserted into or extracted from 
the housing 58, the body of the insulating support 52 



has two opposed longitudinal extensions 88 and 90 
which extend longitudinally rearwards beyond the rear 
transverse face 84 in order to increase the length of the 
longitudinal guiding edges 80 and 82. 
5 [0029] The extensions 88 and 90 also have horizontal 
parts 92 and 94 which extend the plane of the bottom 
92 with an insertion chamfer 96. 

[0030] In order to fulfil the function of polarizing the 
position and orientation of the card C, the corner of the 

10 housing 58 corresponding to the intersection of the front 
transverse bottom edge 78 with the longitudinal edge 
80 has a vertical face 98 inclined at 45** which is com- 
plementary to the shape and to the size of the cut comer 
64 as may be seen in Figure 2, when the card C is in- 

?5 sorted Into the correct position. 

[0031] According to a known technique in the field of 
connectors for connecting printed-circuit boards, the in- 
sulating support 52 carries a series of electrical-contact 
elements 100 which are made in the form of elastically 

20 deformable blades, a free contact end 102 of which 
projects vertically above the plane of the bottom 62 in 
order to engage with the conducting pads on the lower 
face 76 of the card C. 

[0032] In the example illustrated in the figures, there 
25 are seven elastic contact blades 100, this being equal 
to the number of contact blades 77 and 77\ five of these 
blades 100 being aligned transversely near the front 
transverse bottom edge 78 of the housing 58 whereas 
the other two blades 100* are offset longitudinally rear- 
30 wards so that their two contact ends 1 02' are offset lon- 
gitudinally reanrt^ards. 

[0033] The purpose of this offset is to comply with a 
requirement pertaining to the standardization of the 
method of connection to the MMC card, which requires 

35 two special contact pads 77* to be con nected to a power 
supply before the other pads are connected. For this 
purpose, the two contact ends 102' are offset longitudi- 
nally rearwards with respect to the contact ends 102 of 
the other five contact elements 1 00 and in the same way 

^0 their associated connection ends 104' are offset longi- 
tudinally rearwards with respect to the other five con- 
nection ends 104. 

[0034] All the contact blades 1 00 and 1 00* are identi- 
cal and each has a rear free connection end 104, 104' 

^5 which tenninates approximately in line with the rear 
transverse face 84, each end 104, 104' being designed 
here in the form of a lead to be soldered onto the surface 
of the upper face 51 of the printed-circuit board P. 
[0035] Because of ttie-rearward longitudinal offset of 

50 \SNQ elastic blades 1 00', the insulating support has a cor- 
responding extension 106 which extends longitudinally 
rearwards slightly beyond the vertical plane correspond- 
ing to the rear transverse face 84. 
[0036] The length of the aligned contact pads 77 and 

55 77' is such that it makes it possible to obtain a reliable 
electrical connection to all the pads when the card is in 
the butted contact position, despite the slight offset of 
the ends 102'. 
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[0037] As may be seen especially with regard to Fig- 
ures 3 and 4, the total length LI of the housing 58 which 
accommodates the front portion of the card C is mark- 
edly less than the transverse width L2 of the housing 58 
which itself is approximately equal to the transverse 
width of the card C. 

[0038] Moreover, the transverse length L1 bounded 
by the front transverse bottom edge 78 and the rear 
transverse face 84 here is substantially equal to about 
1/3 of the total length L3 of the card C. 
[0039] Thus, as may be seen more particularly in Fig- 
ure 2, it is the approximately two thirds of the card C 
which extend longitudinally rearwards out of the housing 
58 so as to be cantilevered above the facing portion of 
the upper face 51 of the board P. 
[0040] As may also be seen in Figures 3 and 4, the 
length of the upper plate 60 of the cover 54, bounded 
by its front transverse edge 108 and its rear transverse 
edge 110, is also approximately equal to the length L1 
of the housing 58, that is to say its edges 108 and 110 
extend approximately in line with the front transverse 
bottom edge 78 and with the rear transverse face 84 of 
the insulting support 52. 

[0041] By virtue of this dimensioning of the cover 54, 
the connection ends 1 04 and 104' are completely clear 
(see Figure 2) and visible in order to facilitate the infra- 
red soldering operations and to allow a visual inspection 
of the soldered joints as well as a possible subsequent 
repair, by manual intervention. Moreover, the lateral ex- 
tensions 88 and 90 protect all the output leads 104 and 
104* during manufacture and transportation of the con- 
nectors. 

[0042] As may be seen especially in Figure 4, the free 
connection ends 104 and 104' lie substantially in the 
plane of the lower plane face 57 of the insulating support 
52. 

[0043] According to a general design known, for ex- 
ample, from the above-mentioned French patent appli- 
cation, the metal cover 54 has, in order to mount it on 
the insulating support 52, two parallel and opposed lat- 
eral flanges 120 and 122 which extend vertically down- 
waras along corresponding portions 1 1 6 and 1 1 8 of the 
vertical external longitudinal faces of the insulating sup- 
port 52 (see Figure 14, for example). 
[0044] The flanges 120 and 122 are shaped so as to 
form slideways, that is to say they are extended hori- 
zontally beneath the insulating support 52 by inwardly- 
bent horizontal branches 1 24 and 1 26 which are accom- 
modated in corresponding housings formed in the lower 
face 57 of the insulating support 52 so as not to extend 
beyond the plane of this face. 

[0045] According to one characteristic of the connec- 
tor, the cover 54 has, near its front transverse edge 1 08, 
two lower horizontal tabs 132 and 134 which extend 
from the flanges 120 and 122 in order to be accommo- 
dated in recesses 136 in the lower face 57 so that the 
tabs 132, 134 can be soldered, for example by reflow 
soldering, to thecorrespondingconducting tracks on the 



printed-circuit board P (these not being shown) which 
are preferably connected to the earth plane of the elec- 
trical circuit of the printed-circuit board so as to electri- 
cally connect the metal cover 54 to this earth plane. 

5 [0046] Mechanically fastening, by soldering, the cov- 
er 54 by means of its soldering tabs allows the connector 
50 to be mechanically held in place at its front part, with- 
out requiring the use of any additional piece or compo- 
nent. In addition, this fastening of the front part balances 

10 the fastening of the rear part, provided by the soldering 
of the output leads 104, 1 04'. The gap between the cov- 
er 54 and the insulating support 52 makes it possible to 
achieve automatic centring positioning when the con- 
nector is put into place in order to solder it with its front 

'5 part having the soldering tabs which always come into 
contact. 

[0047] In addition, the cover 54 compensates for the 
forces involved if a user attempts to lift the card C which 
then bears against the plate of the cover 54 which is 

20 soldered to the board P, no force being transferred to 
the support 52 or to the output leads 1 04 and 1 04'. 
[0048] In the variant illustrated in Figures 1 2 to 1 4, the 
connector 50 includes a first embodiment of means for 
automatically ejecting the card C which has, according 

23 to a design known especially from French Patent Appli- 
cation No. 98/06852, to the content of which reference 
may be made in order to understand the embodiment 
details thereof, an ejection spring 140 which here is a 
helical compression spring mounted in a semicylindrica! 

30 housing 142 open to the top and formed in the bottom 
62 of the housing 58 and partly in a rear longitudinal 
extension 144 of the insulating support which is ar- 
ranged laterally in the extension of the rear longitudinal 
extension 90 in line with the lateral side 72 of the card C. 

35 [0049] The automatic ejection means also include a 
retractable retention lip or tab 1 46 which, in the inserted 
position of the card illustrated in Figure 11 and against 
the force which is applied by the spring 140 to the front 
transverse edge 66 of the card C, provides longitudinal 

^0 retention of the latter inside the housing 58. 

[0050] If the retention tab 1 46 is retracted, as illustrat- 
ed in Figure 12, the compressed spring 1 40 relaxes and 
causes total or partial ejection of the card C out of the 
housing 58. 

-^5 [0051] In order to allow the arrangement of the reten- 
tion tab 146, the rearward longitudinal extension 88 of 
the insulating support 52, which lies on the opposite side 
to the extensions 90 and 144 that are adjacent to the 
point of action of the-spciag 140 on the front transverse 

50 edge 66 of the card C, extends substantially over the 
entire length of the lateral edge 70 of the card C, as may 
be seen in Figure 11 . 

[0052] Thus, the action of the spring 1 40, which tends 
to make the card C pivot in a swinging motion in its plane 
55 about a vertical axis, is counteracted by the very long 
internal longitudinal guiding edge 80 which extends over 
the entire length of the rearwardly elongate longitudinal 
extension 88. 
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[0053] The variant illustrated in Figure 15 differs fronn 
the previous one only by the design of the ejection spring 
140, which here is an elastically defornnable blade made 
as one piece with the metal cover 54 by cutting and 
bending. 

[0054] By virtue of this design, if it is compared with 
the previous one, the length of the insulating support 52 
at the front is not extended beyond its front transverse 
face 86, that is to say there is no excrescence of the 
type of that 144 which partly accommodates the coil 
spring 140. 

[0055] In the variant shown in Figures 16 and 17, a 
connector 50 of the type illustrated in Figures 1 to 10 
has been shown, that is to say without means for auto- 
matically ejecting the card C, but including a switch 1 50 
for detecting the presence of a card C in the fully inserted 
position in the housing 58. 

[0056] In this first example of the arrangement of a 
switch 150, the latter is of a known general design and 
is a component attached to the insulating support, com- 
prising an actuator in the fonn of a pedal 1 52 for tripping 

it. 

[0057] When the front transverse edge of the card C 
engages with the pedal 1 52, it causes the switch 1 50 to 
trip. 

[0058] In order to ensure that the switching signal is 
tripped as late as possible during the insertion move- 
ment of the card C, the actuator in the form of a pedal 
152 is advantageously arranged close to the 45° in- 
clined vertical face 98 for polarizing the card, that is to 
say it is the cut corner 64 of the card which engages with 
the pedal 152 at the very end of the Insertion travel of 
the card C. 

[0059] The switch 150 has two output or connection 
leads 154 which extend longitudinally forwards in order 
to be connected to corresponding conducting tracks on 
the printed-circuit board P. 

[0060] The switch for detecting the presence of the 
card C, the design of which is Illustrated in Figures 18 
to 20, is of another type, that Is to say it consists essen- 
tially of an eighth contact blade or element 100" and of 
a switch blade 1 60 made integrally with the upper plate 
60 of the cover 54. 

[0061] As may be seen in Figures 18 to 20, the switch 
blade 1 60 extends longitudinally forwards and vertically 
downwards inside the housing 58 so as to present an 
inclined ramp profile 1 62 with which the front transverse 
edge of the card C, and more particularly its cut corner 
64, is able to engage insofar as the lower free end 166 
of the switch blade 1 60 engages with the electrical con- 
tact 100", 102" which is located in line with the inclined 
polarizing face 98. 

[0062] In its rest state illustrated in Figures 19 to 20, 
that is to say in the absence of a card C, the end 166 
bears elastically against the contact end 102" of the 
contact element 100" which itself is slightly bent verti- 
cally downwards. 

[0063] As soon as the card C acts via its cut corner 



64 simultaneously on the switch blade 160 and on the 
contact end 102", the switching circuit opens, that is to 
say the blade 100" is no longer connected to the earth 
plane of the circuit via the switch blade 1 60 integrated 

5 into the metal cover 54. 

[0064] As may be seen in Figure 1 8, in a top view, the 
switch blade 160 has an S-shaped sharply-angled pro- 
file so as to use a contact 100" which is similar to the 
other contact elements 100 and is placed transversely 

^0 with the same spacing, this solution also having the ad- 
vantage, of placing the point at which the switch trips 
close to the vertical inclined face 98 in order to act at 
the last moment of the insertion travel of the card via the 
cut corner 64 of the latter. 

15 [0065] This arrangement makes it possible to guaran- 
tee that, during insertion of the card C, the switch is only 
actuated at the end of insertion travel, that is to say after 
the contacts between the contact ends 1 02 and 1 02' and 
the pads 77 and 77' have been established, the switch 

20 thus acting as a means of detecting the end of insertion 
travel of the card into the connector. This same se- 
quence occurs in the reverse order when removing the 
card C from the connector 50. 

[0066] Although the switch described above with ref- 

25 erence to Figures 18 to 20 was of the type normally 
closed - In the absence of a card - the switch- whose 
design is illustrated in Figures 21 to 24 is of the type 
normally open, that is to say, in the absence of a card, 
the switching circuit is broken. 

30 [0067] The switch 150 illustrated in Figures 21 to 24 
also makes use of a contact blade 1 00" which occupies 
the same position with respect to the other contacts as 
that mentioned above, but the free contact end 102" of 
which is shaped in the form of a loop, that is to say It is 

35 extended inside vertically downwards by a switch blade 
170 which, when the switch is open, in the absence of 
the card C, is extended by its lower end 172 opposite 
the upper face 1 74 of a switch tab 1 75 of the metal cover 
54 which, forthis purpose extends transversely Inwards 

40 beneath the switch blade 170. 

[0068] The operating cycle for closing the switch 1 50 
is illustrated in Figures 23A to 23C which show that the 
front transverse edge of the card C, i.e. more specifically 
the cut corner 164, acts on the end 102" of the blade 

•^5 1 00" so as to bend it elastically downwards and to bring 
the lower end 172 of the loop which comprises the 
switch blade 170 into contact with the switch tab 175 
which is connected to the earth plane of the printed cir- 
cuit through the covec.54j/Yhich itself is connected to the 

50 earth plane by soldering. 

[0069] The shape of the loop forming the switch blade 
1 70 is such that a self-cleaning effect is produced during 
the closing cycle by the lower end 172 engaging with 
the upper face 174 of the tab 132. 

55 [0070] In this design, if it is compared with the previ- 
ous one illustrated in Figures 18 to 20, alt the elastically 
deformable contact elements used as signal contacts or 
for producing the switch act everywhere only on the low- 
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er face 76 of the card C which bears vertically upwards 
against the facing internal face of the upper plate 60 of 
the cover 54. 

[0071 ] As may be seen especially in Figure 2, the up- 
per plate 60 of the cover 54 has a series of holes 61 and 
61 ' which, since the contact ends 1 02 and 1 02' face up- 
wards, make it possible to test the equipment after the 
components and connectors have been soldered, by 
connecting directly to the ends which are accessible in 
the absence of a card C. The forwardly offset test holes 
6 V are arranged In such a way that the region separat- 
ing them from the rear transverse edge 110 allows the 
connector to be picked up, in pick-and-place technology, 
appreciably more in line with the centre of gravity of the 
connector. 

[0072] The double connector 500 illustrated in Fig- 
ures 25 to 40 will now be described, in which figures the 
same references have been used as previously for the 
two connectors, namely the lower connector 50i and the 
upper connector 50s by giving them the suffixes "i" and 
"s" respectively. 

[0073] Thus, asmaybeseen in thefigures, the double 
connector 500 essentially consists of the superposition 
on a lower connector 50i, which is everywhere identical 
to the single connector 50 described above, of an upper 
connector 50s according to the invention whose design 
is similar but has certain modifications intended to allow 
Its superposition and the electrical connection of the 
blade-shaped contact elements 100i and 100i'. 
[0074] As may be seen in Figure 25 and subsequent, 
the upper connector 50s rests with its plane lower face 
57s on the upper face 56i of the lower connector 50i. 
[0075] In order to allow con-ect relative positioning of 
the upper connector 50s on the lower connector 501, the 
upper face 56i of the latter has a hole 1 80i which accom- 
modates a complementary stud 182s which extends 
vertically from the lower face 57s of the upper connector 
50s. The means for the relative positioning of the two 
connectors are completed by two lateral tabs 184s and 
186s which extend vertically downwards beneath the 
lower face 57s of the upper connector 50s In order to be 
accommodated in complementary notches 188i and 
1 901 formed in the lateral faces 1 1 8i and 1 1 6i of the lower 
connector 50i. Thus, the position of the upper connector 
50s with respect to the lower connector 50i is precisely 
defined, both longitudinally and transversely. 
[0076] As may be seen in Figure 37, the lower face 
57s of the upper connector 50s is plane and smooth in 
order to form the upper face of the lower housing 58i in 
which the lower card Ci is accommodated. 
[0077] In order to fasten the two connectors together 
so as to fonri a unitary double connector 500 and sub- 
sequently to be fixed to the board P by soldering, the 
double connector 500 has a single common metal cover 
54 whose design is generally identical to that of the cov- 
er 54 described above except for its lateral flanges 1 08 
and 110 whose height is greater so as to extend verti- 
cally along the superposed lateral walls of the two con- 



nectors 501 and 50s. 

[0078] As may be seen in Figure 26, the upper face 
74s of the upper card Cs is more or less flush with the 
plane of the upper face 56s of the upper connector 50s 
5 and it is the internal face of the upper plate 60 of the 
cover 54 which extends above the upper card Cs in or- 
der to define the housing 58s in the upward vertical di- 
rection. 

[0079] As may be seen in Figure 31 , the relative po- 
^0 sitioning of the two connectors is such that the two cards 
are aligned longitudinally. For this purpose, the trans- 
verse bottom edges 781 and 78s are aligned longitudi- 
nally. 

[0080] In order to allow electrical connection, the con- 
15 tact blades 1 00s and 1 0O's of the upper connector gen- 
erally extend longitudinally forwards in the insulating 
support 52s. From the free contact ends 1 02s and 1 02's 
they extend longitudinally forwards in the direction of the 
front transverse wall 86s of the insulating support 52s 
20 and are then bent through a right angle so as to form tall 
vertical sections 1 92s and 1 92's which extend until they 
are level v/ith the horizontal plane of the lower face 57i 
of the lower connector 50i in order for their free connec- 
tion ends 1 04s and 1 04's to lie in the same plane as the 
25 connection ends 104i and 104*1 of the lower connector 
501. 

[0081] Because of the similar design of the two con- 
nectors of the double connector 500, and as may be 
seen especially in Figure 33, the free contact ends of 

30 the two connectors are aligned vertically. 

[0082] Referring to Figure 30 and comparing it with 
Figure 3, it may be seen that the longitudinal dimension 
of the double connector 500 is only slightly increased 
compared with a single connector 50 and that the trans- 

35 verse dimension is maintained. 

[0083] As may be seen in Figures 39 and 40, it is pos- 
sible to provide two switches for detecting the presence 
of each of the cards Ci and Cs in the double connector 
500. 

40 [0084] Advantageously, in order to avoid having to 
use two independent switches produced in the form of 
added components, it is proposed to make the lower 
switch in the form of the nonnally-open-type switch de- 
scribed with reference to Figures 21 to 24 while the up- 

"^5 per switch is made in the form of the normally-closed- 
type switch described previously with reference to Fig- 
ures 18 to 20. 

[0085] The cover 54 is then modified in the manner 
illustrated in Figures-39Land 40 in order to incorporate, 

50 on the one hand, the upper switch blade 160s and the 
extended tab 175i intended to engage with the lower 
switch blade (not shown in the figures). 
[0086] Thus, it will be noted that the two switches have 
a common point corresponding to the common earth to 

55 which the metal cover 54 is connected. 

[0087] The design of the lower connector is such that 
it forms a standard component, except of course for the 
cover 54, in order to produce single connectors or lower 
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connectors for superposed multiple connectors. 
[0088] As nnay be seen In Figure 31 , it is possible to 
use tall components under the front part of the upper 
connector 50s which projects transversely forwards, be- 
tween the rear transverse wall 86i of the lower connector 
and the connection leads 104s and 104s', the "wasted" 
area on the printed-circuit board thus being reduced to 
the minimum. 

[0089] If it is desired to make it easier to grip each 
card, the upper connector may be offset further for- 
wards. 

[0090] By way of a variant that is not shown, it is of 
course possible to superpose a third connector, offset- 
ting it slightly forwards with respect to the connector im- 
mediately below. 



Claims 

1 . Electrical connector (50s) for a contact-type smart 
card (Cs) of rectangular general shape, of the type 
comprising a support (52s) made of insulating ma- 
terial which defines a housing (58s) open in its up- 
per face (56s), this housing being bounded laterally 
by two parallel longitudinal edges and transversely 
by at least one front bottom edge (78s) and accom- 
modating a front portion of a card (Cs) which is in- 
serted longitudinally (I) from the front forwards into 
the housing (58s) In a direction parallel to the gen- 
eral plane of the card and which, on its lower main 
face (76s) includes conducting pads which are ar- 
ranged near the front transverse edge (66s) of the 
card and which engage with the contact ends (1 02s, 
102's) of electrical-contact elements (100s, 100's) 
arranged in the bottom of the housing of the support 
(52s) when the card is in its contact position in which 
its front transverse edge (64s, 66s) butts against the 
front transverse bottom edge (78s) of the housing, 
and of the type in which the electrical-contact ele- 
ments are carried by the support, characterized in 
that the electrical-contact elements have free con- 
nection ends (1 Q4s, 1 04's) which all extend longitu- 
dinally beyond the front transverse face (86s) of the 
support (52s), and in that the main portion of the 
body of the card (Cs) extends rearwards, in a can- 
tilevered fashion, beyond the rear transverse face 
(84s) of the support. 

2. Connector according to the preceding claim, char- 
acterized in that the contact blades (100s, 100's) 
extend longitudinally fooA^ards in the insulating sup- 
port (52s), from their free contact ends ( 1 02s. 1 02's) 
longitudinally forwards in the direction of the front 
transverse wall (86s) of the insulating support (52s). 
and are then bent so as to form vertical sections 
(192s, 192's) in order for their free connection ends 
(104, 104's) to lie in a same plane. 



3. Connector according to anyone of the preceding 
claims, characterized in that the length of the front 
portion of the card (Cs) accommodated In the hous- 
ing (58s) bounded longitudinally (L1) by the said 

5 front transverse bottom edge (78s) and by the said 

rear transverse face (84s) of the support is less than 
the transverse width (L2) of the card (Cs). 

4. Connector according to the preceding claim, char- 
10 acterized in that the length of the front portion of 

the card (Cs) accommodated in the housing (58s) 
bounded longitudinally (LI) by the said front trans- 
verse bottom edge (78s) and by the said rear trans- 
verse face (84s) of the support (52s) is equal to ap- 
15 proximately one third of the length (L3) of the card 
(Cs). 

5. Connector according to any one of the preceding 
claims, characterized in that the insulating support 

20 (52s) is extended longitudinally rearwards, beyond 
the said rear transverse face (84s), by two opposed 
lateral extensions in which the rear parts of the par- 
allel longitudinal edges, of the housing (58s) are 
formed for guiding the card (Cs, 70s, 72s) laterally. 

25 

6. Connector according to any one of the preceding 
claims, characterized in that all the conducting 
pads on the card (Cs) are aligned transversely, es- 
pecially along the front end transverse edge (66s) 

30 of the card (Cs) and in that the contact ends (1 02s) 
are aligned transversely apart from at least one 
(102's) of these ends which Is offset longitudinally 
rearwards so that, when the card (Cs) is inserted 
longitudinally from the rear to the front into its hous- 

35 ing, the corresponding conducting pad on the card 
comes into contact with this offset contact end 
(102's) before the other conducting pads on the 
card each come into contact with one of the trans- 
versely aligned contact ends (1 02s). 

40 

7. Connector according to any one of the preceding 
claims, characterized in that it includes a metal 
cover (54) for holding the card (Cs) in the housing 
which extends above the upper face (74s) of the 

^5 card and which is bounded longitudinally by two 
transverse edges, namely a front transverse edge 
(108s) and a rear transverse edge (110s), located 
longitudinally approximately in line with the said 
front transverse teottom edge (78s) of the housing 

50 (58s) and in line with the said rear transverse face 

(84s) of the insulating support (52s), respectively, 
and In that the cover (54) has tabs for fixing it, by 
soldering, to the upper face (51s) of a board (P) 
which carries the connector (50s), especially on 

55 conducting tracks connected to the earth plane or a 
printed-circuit board. 

8. Connector according to the preceding claim, char- 
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acterized in that the cover (54) is made in the form 
of an upper plate which extends above the upper 
face (74s) of the card (Cs) and the parallel lateral 
edges of which are extended by two flanges bent 
over downwards for mounting the cover (54) on the s 
insulating support {52s). 

9. Connector according to the preceding claim, char- 
acterized in that the two mounting flanges fomi 
slideways allowing the cover (54) to be mounted on io 
the insulating support by sliding in the longitudinal 
direction (I). 

10. Connector according to any one of Claims 5 to 9, 
characterized in that the metal cover (54) includes is 
integrally fonned retractable means (146) for pro- 
viding longitudinal retention of the card (Cs) in its 
housing (58s), against the elastic return force which 

Is applied to it by a spring (140) for automatically 
ejecting the card (Cs), which means engage with at 20 
least one portion of the rear transverse edge of the 
card (Cs). 

11. Connector according to the preceding claim, taken 

in combination with Claim 5, characterized In that 25 
one (88) of the said lateral extensions (88s, 90s) 
extends approximately the entire length of a first lat- 
eral edge (70s) of the card (Cs), in that the said 
retention means (146) engage with that part of the 
rear transverse edge (68) of the card (Cs) which is 3o 
adjacent to the said first lateral edge (70s) and in 
that the ejection spring (140) engages with a por- 
tion of the front transverse edge (66s) of the card 
adjacent to the second lateral edge (72) of the card. 

35 

12. Connector according to either of Claims 10 and 11, 
characterized in that the automatic ejection spring 
( 1 40) is made in the f omi of a metal blade produced 
integrally with the metal cover (54). 

40 

13. Connector according to any one of the preceding 
claims, characterized in that the front transverse 
edge (66s) of the card has a corner (64s) cut at ap- 
proximately 45** and intended to engage with a cor- 
responding surface (98s) inclined at 45° formed at -^5 
one of the ends of the front transverse bottom edge 
(78s) of the housing (58s) in order to form polarizing 
means defining a correct position for the card (Cs) 

in the housing (58s) of the connector (50). 

50 

14. Connector according to Claim 7 taken in combina- 
tion with Claim 6. characterized In that the upper 
plate (22) of the cover (54) has as many test holes 
(61, 61') as there are contact ends (102s, 102's), 
with test holes (61 ') offset with respect to the offset 55 
ends (102's). 

15. Connector according to any one of the preceding 



claims, characterized in that it includes a switch 
(150) for detecting the presence of the card (Cs) in 
the contact position in the housing (58s). 

16. Connector according to the preceding claim, char- 
acterized in that the switch (1 50) is carried by the 
insulating support (52s) and includes an actuator 
(152) for tripping it, with which a portion (64s) of the 
front transverse edge (66s) of the card (Cs) engag- 
es. 

17. Connector according to the preceding claim taken 
in combination with Claim 1 3, characterized in that 
the actuator (152) is placed close to the said in- 
clined surface (98s) and in that the said portion of 
the front transverse edge (66s) of the card consists 
of the cut corner (64s) of the card. 

1 8. Connector according to Claim 1 5 taken in combina- 
tion with Claim 8, characterized in that the switch 
is of the type normally closed in the absence of a 
card and comprises an elasticaliy deformable 
switch blade (160s) which is integrally produced 
with the metal cover (54) and which extends verti- 
cally and longitudinally from the upper plate (60) of 
the latter into the housing with Its free end (166) 
which, in the absence of a card, is in elastic bearing 
contact against a contact end of one of the contact 
elements of the connector (50s) in order to establish 
a switching circuit between the free connection end 
of this contact element and an electrical earth plane 
to which the metal cover (54) is connected. 

1 9. Connector according to Claim 1 5 taken in combina- 
tion with Claim 7, characterized in that a switch 
tab (1 75) of the cover (54) extends horizontally be- 
low the lower face (57s) of the insulating support 
(52s) opposite the free contact end part of a contact 
element which is extended vertically downwards by 
a switch blade, especially in the form of a loop, in 
order to fonn a normally-open switching circuit 
which is closed upon Insertion of the card (Cs) 
which causes the contact end to bend elasticaliy 
downwards in order to bring the loop into contact 
with a facing portion of the said switch tab of the 
cover. 
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